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1 M crowavi ng our Pl anet

| nt roducti on

FromBill Gates' planned fleet of 924 satellites to
the mllions of ground based antennas being constructed
t hroughout the world, our privacy is being invaded, our
heal th underm ned, our water polluted, endangered species
t hreatened, the ozone |ayer destroyed, and our clinate
altered. The assault has already begun

The purpose of this report is to give a genera
overvi ew of the environnmental threats associated with the
wireless revolution, and an in-depth review of 70 years
of research into the health hazards of m crowaves.

The lack of an adequate review of the literature unti
now has led to the incorrect perception that the scientific
evidence is contradictory and inconclusive. In fact the
scientific evidence is consistent and overwhel m ng.

Satellite systens

In 1957 there were no artificial satellites in the sky
above us. Today there are thousands. The |ist of countries
that have |aunched satellites to date is huge: the United
States, Canada, Mexico, Brazil, Argentina, France, Germany,
Nor way, Sweden, Spain, England, Russia, Turkey, China, Japan,
| ndonesi a, India, Thailand, Korea, Malaysia, Australia,

New Zeal and, Tonga, the European Conmunity, Eastern Europe,
the Arab League, Pan-Asia, and Intelsat (125 nations).

Mul tinational corporations are sending up fleets. Even
smal | private entrepreneurs are filling up the heavens wth
smal l er, cheaper hardware. \Whether a cellular phone
conpany wants to provi de gl obal service, or a rancher in
Australia wants to know the whereabouts of his cows,
satellite technology will do the trick.
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Ground based towers

The existing network of ground based antenna systens
is not good enough. The tel econmunications industry says
it will need 270,000 nore facilities inmediately just in
the United States (M crowave News, May/June 1996, p. 10),
and comparabl e nunbers el sewhere in the world, These are
going up on |anmpposts and apartnent buildings in cities,
and on fresh eyesores throughout the suburbs, countryside

and wi | derness.
In addition, satellite systens, which shine very weakly

on us, need to communicate with their own network of powerful
earth stations. These stations will proliferate along with

the satellites.

Pandora' s box

Until recently amostalradio transmitters have been
fixed and their range linmted. The addition of nore broadcast
channel s and new types of conmuni cation devices did not
change that. But with the advent of cellular technol ogy,
all limts have been lifted. Tel ephones are no | onger
just communicators but also transmtters, and they are
mobile. Suddenly every human being is a potential source
of radiation. Suddenly electronic conmunication is a human
right. Suddenly fixed transmtters and satellites are being
built to accommodate nobile human bei ngs, rather than the
ot her way around.

El ectromagnetic pollution will no |onger remain
concentrated in population centers, nor will radio transmtters
be confined any longer to non-residential zones. In the
space of a year or two, unless the people put a stop to it,
this formof pollution will be spread nore or |ess evenly
over every square inch of the world.
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The power is small, but the reach is unlimted

There are anong us today television towers that
broadcast with a radiated power of 5 mllion watts. How
much damage could the radiation fromcellular equi pnment
do by conparison? one might ask. Each antenna on a rooftop
or tower generally emts |less than 1000 watts, with 150
watts being the norm for |anpposts and the sides of buildings.

The answer is surprising. |If you live 10 mles from
asmllion watt television station, you will receive nore
radiation froma cellular antenna that is on a | anppost a
bl ock away than you will fromthat TV station. And by U S.
law, a 5 mllion watt TV station nust be separated from
ot her stations of simlar frequency by a distance of at |east
175 mles. Cellular transmtters are far less restricted

they can and will proliferate without limt. And
they can and will increase their broadcast power if it is
profitable to do so. The newlegal limt is 3500 watts per

channel per transmtting station, wwth nolimt at all on
t he nunber of channels or the nunber of towers or the
nunber of conpani es broadcasting in the same area.

Tel evision signals also do not reach beyond line-of-
sight fromthe tower, and are blocked by hills and buil dings.
The cellular transmtter is going to be right there where
you are, anywhere on earth. You are no |longer going to
have the option of limting your radiation exposure by |iving
di stant from ancennas,

Heal th hazards

M crowave radiation is dangerous. As everyone knows,
high | evels will cook you, r1ow levels will also harmyou

in other ways.
Another type of radiation--that comng from electric

power lines--has been nuch nore in the news in previous
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years. There is now a grow ng scientific consensus that

the 60-cycle radiation from power lines is dangerous and

can cause cancer, leukenmia and other diseases. Fortunately
the distribution of electricity is not yet wireless, and

nost of the earth's surface is still renote from hi gh-tension
W res.

Power line radiation (50 or 60 cycles per second, or
hertz) is especially harnful because it is close to the
frequency of brain waves. Microwave radiation is especially
harnful because the wavel engths are snaller than our bodies.
This radiation is therefore selectively absorbed by our
bodi es.

Table 1

maxi mum

frequency (Hz) wavel engt h
power |ines 60 3000 mi.
AM radi o 1, 600 600 ft.
short wave radio 30,000,000 30 ft.
FM radio 108,000,000 10 ft.
TV channel s 2-13 216,000,000 5 ft.
TV channel s 14-69 806,000,000 1 ft.
cel lul ar phones 947,000,000 1 ft.
PCS 2,400,000,000 6 in.

satellites 50,000,000,000 Y in.
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Smal | er waves are better absorbed by smaller body parts
and smaller people (children).

Cellular transmtters are not only going to be nore
comon than any transmtters have ever been before, they
are also broadcasting at the nobst dangerous frequencies.

And this radiation will be doubly dangerous because
all the new technology is going to be digital. Digita
signals conme in pulses, rather than continuously as is now
the case, and pul sed radiation has been found by nost
investigators to be nmore injurious to living things at |ower
average levels of power than continuous radiation

Governnment safety standards

In the United States the Federal Conmmunications
Comm ssion has set standards of permissible irradiation of
the general public. These standards are based on thermal
hazards only, the assunption being that if mcrowaves aren't
strong enough to cook you, they will do you no harm  For
cel lular telephone sys terns, exposure is permtted to power
densities of 533 to 1000 uW/cm® (mcrowatts per square
centinmeter), depending on the frequency. These standards
are at least ten mllion times the | evel which probably
still exists over mostof the surface of the earth, and at
| east ten billion tines the |evel of mcrowaves we receive
naturally fromthe sun and stars. They are also at |east
two hundred thousand timesgreater than what even nost city
resi dents have been exposed to until very recently (Tel
and Mantiply 1980, Solon 1979, Zaret 1974, Szm giel ski and
Gl 1989).
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Tabl e 2: Exposure | evels (uW/cmz)

average stellar signal .000000000000000000000001

cosm c radiation, 10 MHz .000000000000000008
froma quiet sun, all freaq. .0000000001
fromone cellular satellite .0000001

in Tottenville, NY.C 1978 .000068

average New York Gty 1979 , 002

300 £ft. from a cellular tower 5.0

in Enpire State Building 1978 32.5

in Sears Tower 1978 65. 7

F.C.C. Safety Standard 1996 1000. 0

W can reasonabl e expect the radiation | evels over
nost of the habitable parts of the earth to increase
1000-fold just as a beginning result of the current cellular
expansion. How high those |levels eventually will go is
anybody's guess.

The danger, even if we didn't have epi dem ol ogi cal
studies, is evident. W cannot expect to increase the
irradiation of the entire earth 1000-fold or nore virtually
overni ght without health effects and wi thout nassive
bi ol ogi cal consequences, |Indeed this technology is nore
invasive than virtually any other and has the potential of
causing worldw de catastrophe.
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Review of the literature

The scientific literature is full of thousands of
studies of the health effects of mcrowaves at power |evels
of 1-10 mW/cmZ. | will not review those here. Supposedly
those levels of exposure are not enough to cause heating of
the body, yet the defenders of the 1 mW/cmzawOuW/cmz)
safety standard disnmiss any effects shown at those |evels
as heating effects. The absurdity of their position seens
to escape them But | will bypass their entire argument
by only review ng studies that show health effects at
exposure | evels of 500 uW/cm2 or less--all the way down
to .0000000026 uW/cm®.

Contrary to general belief, this body of literature is
consi stent and not contradictory. M crowaves inpact nost
obviously the nervous system and the heart. There is
generally not a |inear dose-response effect, and there is
not a threshold below which there is no effect. An effect
seen at lowintensity will not necessarily be seen at high
intensity,, nor vice versa. Because the inpact is cunulative,
short-termexperinments will not give the sanme results as
| ong-term experinments. Often nore than one type of effect
wll be seen in the same group of experinental subjects;
therefore averaging the results may |lose information. In
light of all this, the kinds of studies that are dooned to
obtain negative findings are those done at high intensities,
short term |looking for thresholds and |inear dose-responses,
and averaging all their data. In this is consistency also

Sone of the early animal experinments have been criticized
because netal objects near the aninmals nmay have distorted
the field and increased their radiation dose beyond what was
reported. However, the nore recent work (since the md 1970s)
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has all been done in carefully shielded enclosures with no
metal Wi res or objects, and has produced the sanme results
In any case, What we are trying to gauge here is the effect
on human health, and none of us live in shielded houses
devoid of wires or netal objects. The earliest research
is therefore just as relevant to the human situation as
the nost recent, if not nore so.

1. The nervous system

Radi ati on sickness.. Synptons that nay occur include
headache, fatigue, weakness, sleep disturbances, irritability,
di zziness, nenory difficulty, enmotional instability, depression
anxi ety, sexual disorders, skin markings, rash, burning
sensation in the face, acrocyanosis (blue fingers and toes),
sweating, trenors, accentuated tendon reflexes, decreased
abdom nal refl exes, unequal pupil size, and unstable pul se
and bl ood pressure. These synptons were consistently found
in controlled studies of workers exposed to various frequencies
of mcrowaves on the job, by:

Sadchi kova (1960) in a clinical study of 525 workers
exposed to microwave generating equipnment. Those exposed
to hundreds of mcrowatts per square centineter or |ess had
synptons nore often than those exposed to higher intensities.

Sadchi kova (21974) in a clinical study of 1180 workers.
Here too those exposed to lower intensities had nore frequent
synmptoms than those exposed to higher intensities. Certain
types of changes, for exanple hypotension and bradycardia
were nore frequent at high intensities.

Kl i nkova- Deut schova (1974) in a clinical study of 530
wor kers from 29 pl aces of enpl oynent.

Baranski and Edelwejn (1975) in a study of workers in
the Mlitary Institute of Aviation Medicine, Warsaw,

Zalyubovskaya and Kiselev (1978) in a clinical study of
72 engineers and technicians.
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Bachurin (1979) in a clinical study of 100 television,
radi o, and ot her workers exposed to 20-60 uW/cm2 and up to
100 uW/cm2 on occasi on. Phot ophobi a was al so noted in an
occasi onal worker,

Sadchi kova et al. (1980) in a clinical study of 50
i ndustrial workers exposed to several hundred uW/cmZ.

Huai (1981) in a clinical study of 841 workers in
11 factories and institutes, including 238 people exposed
to less than 50 uW/cmz.

Gorbach (1982) in a clinical study of 142 workers exposed

to mcrowave equi pnent.
Trinos (1982) in a clinical study of 2247 workers at

2 industrial plants.

Mar karov et al. (1995), in a clinical study of 53 workers
exposed to regular |ow dose radiation

Several cases of psychosis have been described in workers
with objective signs of radiation sickness. These patients
devel oped synptoms of mania and paranoia that did not fit the
pattern for schizophrenia and were treatable only by renoval
from exposure to radio waves (Chudnovskiy et al. 1979).

Bar anski and Czerski (1976) wote, "The pathogenesis of
t hese syndronmes nmay be controversial but their existence
cannot be ‘denied. Simlar observations were nmade by Mro in
France, and in the United Kingdom and the United States
according to a personal comunication nade by Mumferd to
Seth and M chael son" (p, 168).

Sensory thresholds. Bourgeois (19671, in an experinment
wth 36 young nen 18-25 years of age, found that a two-mnute
exposure to 500 uW/cm2 of 1000 MHz radiation significantly
| owered their auditory threshold, i.e. made them nore
sensitive to sound. Both continuous and anplitude nodul at ed
waves had this effect.

Lobanova and Gordon (1960}, in a clinical study of 358
wor kers 20-35 years of age occupationally exposed to low-

l evel mcrowaves, found that a nmajority had either abnornally




M crowavi ng Qur Planet 10

high or, nore often, abnormally low sensitivity to odors
A change in ol factory sensitivity was found to be one of the
earliest signs of mcrowave influence.

Baranski and Czerski (1976) revi ew several studies
whi ch show t hat chronic m crowave exposure al so decreases
auditory, visual, and skin sensitivity, both clinically
and in EEG studies.

EEG. Changes in the el ectroencephal ogram show a
generalized inhibition of the central nervous system as
wel | as certain specific pathological patterns.

In addition to general inhibition, Klinkova-Deutschova
(1974) found small but specific changes in the EEG of nany
wor kers exposed to microwaves in the 3-13 centinmeter band.
This included synchronized sl ow waves of high anplitude
similar to those seen in epileptic seizures. The EEG was
said to be an inportant diagnostic tool that objectively
shows mi crowave effects even when clinical signs are only
slight.

Bar anski and Edel wejn (1975) reported that workers
with the | ongest occupational exposure to m crowaves generally
exhibit flat EEG recordings.

Huai'( 1981) , in an exanination of 106 m crowave- exposed
workers, found an increase in slow (theta anddelta) waves
on their EEG

Mann and Roschke (1996) exposed 14 healthy nmale
vol unteers 21-34 years of age to a digital cellular phone
during the night at a distance of 40 cm, so that the
power density reaching their head was 50 uW/cmZ. Specific
alterations in their =EG were noted. The radiation also
caused a significant decrease in the amount of REM sl eep

Sikorski and Biel ski (1996) found abnormal gl ucose
tolerance tests in 31 of 50 workers exposed to radi o waves,
O these, 10 also had abnornal EEGs.
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Experi ments on animals. Acute |owlevel exposure to
m crowaves stinmulates the nervous system while chronic
exposure suppresses it. This has been confirmed in animals
by behavi oral changes, EEG changes, |owered levels of
neurotransmitters, lowered levels of the respiratory
enzyne cytochrome oxidase, and cell damage as seen in the

el ectron m croscope.
GQvozdi kova et al. (1964) exposed groups of chinchilla

rabbits to 12.5 cm, 52 cm, and 1 m radiation for 5 m nutes.
81% showed changes in the EEG when exposed to 20 uW/cmz.

Frey (1967) i nduced evoked potentials in the brain
stem of cats with pulsed 1200-1525 MHz waves at an average
power density of 30 uW/cmz.

G arola et al, (1971) observed a tranquilizing effect
on chickens and rats at 24 uw/cm2 usi ng 880 MHz waves.

Dumanskij and Shandala (1974) irradiated 228 white
rats and 60 rabbits, 8-12 hours a day for 120 days.
| nhi bition of conditioned reflexes was produced by 6 neter
waves at 1.9 uW/cmz, and by 3 centineter waves at 5 uW/cmz.
Definite EEG changes were noted even at 0.06 uW/cm2 for the
6 meter waves: an initial excitation of the nervous system
gave way to synchronized rhythns and then to genera
inhibition during the course of the experinment. "Electro-
magnetic energy in the UHF range and 0.06-10 uW/cm2 intensity

was i ndeed active biologically according to the results
of statistical analysis" (p.291). Oher indicators of
nervous system activity--cholinesterase and sul f hydryl groups
in the blood--were also significantly lowered at 1.9 uW/cm? .

Gabovich et al. (1979) found that 100 uw/cm2 for 2 hours
a day first increased the work capacity of rats and | ater
decreased it. |t also affected the latent period of
unconditioned reflexes, altered sleep, and | owered cholin-
esterase activity in the blood and the brain, The frequency
was 2375 MHz, continuous node.
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Gin (1978) found that 50 uW/cmZ'increased epi nephri ne,
nor epi nephrine, and dopamine in the brain of rats after 7 hours
a day exposure for a nonth. The wavelength was 12.6 cm
500 uw/cmz decreased the levels, and exhausted the adreno-
synmpat hetic system

Dumanskiy and Tomashevskaya (1978) found a 20-26%
decrease in cytochrome oxidase, a respiratory enzyme, in
brain mitochondria, after 4 nmonths exposure of rats. The
frequency was 2375 MHz, continuous wave, and the power was
100 wi/cm®. Anot her enzyme, ¢l ucose-6-phosphate dehydrogenase
(G-6-PDH), rose 20-28% in conpensati on.

In a 4-nonth experinment with 1200 al bino rats, Dumanskiy
et al. (1982) found an increased skin sensitivity to
electrical stinmulation, decreased work capacity and al tered
condi tioned reflexes at 25-60 ui/em?. 40 ui/em? activat ed
bl ood cholinesterase, while 115 ui/cm® inhibited the enzyne.
The wavel ength was 3 cm

Shandal a et al. (1979) exposed rabbits to 2375 Mz waves
for 7 hours a day for 3 nmonths. 10 ud/cm? stinulated the
electrical activity of the brain. 50 uW/cm® stimul at ed
brain activity for 30 days, then gradually inhibited it.

At 500 gw(;mz i nhibition began within 2 weeks. In rats,

500 uW/cm2 decreased behavioral search activity, suppressed
the food response, and decreased work capacity. 10 uwW/cm
and 50 uv/cm’ had the sane suppressi ve effect on the nervous
system after 30 days, and increased the sensitivity of the
skin to electrical irritation

Shutenko et al. (1981) exposed rats to 2375 Miz waves
for 2 hours a day for 10 weeks. 10 wW/em® i nhi bited
uncondi tioned reflexes, and | owered cholinesterase in blood
and brain tissue.

Bel okrinitskiy (1982a) found an increase in the activity
of the enzymes succinate dehydrogenase (SDH), malate
dehydrogenase (MDH), |actate dehydrogenase (LDH), and G 6- PDH
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and a decrease in levels of glycogen and RNA in the cells of
the brain and other organs of rats after chronic exposureto

5 uw/cmz, and after a single 3-hour exposure to 50 uW/cmZ.

Two nont hs of exposure to 10 uw/cm2 damaged the mitochondria,
the endoplasmic reticulum and the nucleus of cells. These
changes did not revert to normal within one nonth. 1000 uw/cm2
produced nuch nore drastic cell changes. 10 mW/cm2 (supposedl y
"non-thermal" and safe!) swelled cells, altered their shape,
damaged bl ood vessels, denyelinized nerve fibers, etc., after
just one hour exposure of cats. The wavelength was 12.6 cm

I n anot her experinent, Belokrinitskiy (1982b) found
damaged neurofibrils and di sappearance of the nyelin sheath
in the hippocanpus of rats even at 50 uW/cmz.

Frey (1988) inhibited aggressive behavior in rats at
50 uW/cmz, and nodi fied stereotypic behavior at 8 uW/cmz.
Certain odors nmodified this last effect. 200 uW/cm2 enhanced
the narcotic effect of norphine.

Kunjilwar and Behari (1993) neasured asignificant
decrease in acetylcholinesterase activity in the brain of
rats after exposure to several frequencies of nodul ated
radi o waves at 250 uW/cm2 for 3 hours a day for a nonth. -

Tarricone et al. (1993) exposed quail enbryo cells to
10. 75 cHz waves at a fGMIuW/cmz, and denonstrated changes
in the acetylcholine receptor channels.

Chi zhenkova and Safroshki na (1993) exposed rabbits to
800 MHz continuous waves for one mnute while nonitoring
cortical neuron activity in the brain', 100-500 uw/cm2
decreased the frequency of spike bursts, and increased the
nunmber of spikes in a burst of neuronal discharges.

Kol onytkin (1994) showed that a 5-mnute exposure of
rats to 915 Mz waves nodul ated at 16 Hz increased the
excitation of the brain by increasing the binding of glutamate
and decreasing the binding of GaBa to synaptic nenbranes,
This occurred at |ess than 50 uW/cm®.



Microwaving Qur Planet 14

Navakat i ki an and Tomashevskaya (1994) exposed rats to
3000 MHz pul sed radiation. Half an hour of 'exposure to
10 uw/cm2 stimul ated conditioned behavior, while 12 hours

i nhi bited the behavi or.

Epi demi ol ogi cal studies. Chiang et al. (1989) surveyed
1170 people living and working near radi o antennas and radar
installations in China. Those exposed to nore than 10 uw/cm2
scored worse on a nenory test, and had increased visua
reaction time, conpared to unexposed controls.

In the early 1990s, the Sw ss governnent conm ssioned a
survey of 215 people living near a short wave transmtter
(Abelin et al., 1995). They kept diaries. Those [|iving
less than 1.5 kilonmeters fromthe transmtter had nore
sl eeping problens, headaches, tiredness, irritability,
| ow- back ache and linb pain than those |living over 4 kiloneters
away. Fewer children were pronoted fromprimary to secondary
schools. Sleep disorders were correlated with distance from
the station, and inproved one day after a shutdown of the
transmtter. Average exposure levels were as little as
54 nw/cm2 (.054 uW/cmZ).

An ongoi ng study near a radar station in Skrunda, Latvia
(Kolodynski and Kol odynska 1996) has found inpaired notor
function, reaction time, nenory and attention anong schoo
children who live in exposed areas as conpared with those
who |ive in unexposed areas. 966 children have been tested
Level s of exposure are generally below 0.1 uW/em® and at no
homes does the power density exceed 10 uW/cmz.

O her reviews of nervous systemeffects can be found in
Frey (1965, 1994), Marha (1969, 1971), Healer (1969), Dodge
(1969), Bawin and Medici (1973), Gordon et al. (1974),

Bar anski and Czerski (1976), Sol on (1979), McRee (1979, 1980),
Huai (1981), Medici (1982), d aser and Dodge (1982), Ray
and Behari {(1990), and Kunjilwar and Behari (1993).




15 M crowavi ng our Pl anet

2. The heart

Radi ati on sickness typically causes bradycardia (slow
heart beat) and hypotension (|l ow bl ood pressure), which are
warning signs. Olova (1960) describes other typical
synpt ons: tingling in the region of the heart, palpitations,
stabbing pains in the heart region, and shortness of breath
after exertion, Oher physical findings may include an
increase in the limts of the heart to the left, thudding
sounds, systolic murmurs, and changes in the EKG bradycardia
or tachycardia, sinus arrhythma, |engthened conduction
and decrease in spike anplitudes, especially in a stress test,
In a clinical study of 525 workers, this researcher found
cardi ac synmptons in 22.3% of even the |east exposed group,
conpared to 10% of unexposed controls. (bjective cardiac
changes were found in 18-35%, depending on length of tine
wor ked, conpared to 9% of unexposed workers.

O her authors report sinilar findings. See Dodge (1969)
for a review Bachurin (1979), on EKG found left axis
devi ation, sinus tachycardia or bradycardia, disturbances of
intraventricul ar conduction, and signs of nyocardial hypoxia.

Znyslony et al. (1996) found that AM broadcast workers
had six-tinmes the risk for EKG disturbances conpared to radio
link station workers not exposed to radio waves.

Bar anski and Czerski (1976) note a change in the velocity
of the pul se wave.

Huai (1981) found hypotensi on gave way to hypertension
after 3-6 years of exposure.

Sadchi kova (1960, 1974, 1980) also found a weakeni ng of
the orthostatic reflex. I n advanced stages of the disease
there were crises of cerebral and coronary insufficiency,
and the clinical picture of ischaemc heart disease and
hypertensi on devel oped.

Animal studies. Levitina (1966) irradiated live frogs
with 12.5 cm conti nuous waves at an intensity of 30-60 uW/cmZ.
Illumnating the frog's back slowed its heart rate in nost




